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Outline

- Short introduction

- Why use quantum information science for sensors?

- Predictive quantum simulations for candidate materials

- Novel symmetry -based quantum optimal control framework

- Summary
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UC Riverside (UCR)

- Official Hispanic Serving Institution

. 41.5% | Hispanic or Latino
Demographics: -
11% | White

5.6% | Two or More Races

- 57% first-generation students
to attend college

3.4% | International

3.3% | Black or African American
1.1% | Unknown
Designated anl) O-@@FfOrmlng 0.2% | Native Hawaiian or Other Pacific Islander
Institution for African American &
+ EUD OOy EhyTHe Bducativn U -
Trust ¢ 1 of only 3 institutions In the nation

0.1% | Native American or Alaskan Native
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General Project Objectives
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Properties to control:
1. Detection sensitivity

2. Quantum coherence
3. Long-term dynamics
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NV-center sensor material
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ﬁnproving Sensing Modalities in Fossil Energy Infrastructurh
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( Quantum Information & Control
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\ minority participation & state-of-the-art DOE computing )

\ initialization of spin

ﬂlarnessing Quantum Control for Initializing Detectiom

optimal control field
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NV-Center Sensors

- Nitrogen -vacancy (NV) centers. structural point defects in bulk carbon

- Contain stable, localized electron spin that can be used as sensor

. Coherence signalscan persist at 700t 1000 K
(essential for harsh fossil energy environmgnts

. Can becontrolled with electromagnetic pulses




